13C- and 15N-labeled peptide substrates as mechanistic probes of oligosaccharyltransferase.
The carboxamide moiety that links the carbohydrate and protein moieties in N-linked glycoproteins has been unambiguously determined to arise intact from asparagine by the use of chemically synthesized Bz-[4-13C, 15N]Asn-Leu-Thr-NH2 as an oligosaccharyltransferase (OST) substrate. Bz-[4-13C]Asn-Leu-Thr-NH2 was also synthesized and used to evaluate a proposed mechanism of OST catalysis similar to that of glutamine-dependent amidotransferases using 15NH4OAc as a potential external nucleophile. Analysis of NMR and MS spectra of the isotopically labeled peptides and the resulting biosynthesized glycopeptides indicates that free 15NH3 is not lost from the doubly labeled substrate during catalysis nor can exogenous 15NH3 intercept any of several postulated enzyme-bound species. These results indicate that OST-catalyzed glycosylation does not follow a mechanism involving the transient generation of exchangeable "NH3". Thus, in contrast to several glutamine-dependent amidotransferases, OST catalysis does not lead to transient scission of the asparagine beta-carboxamide C-N bond. Together with previously published results, these data argue against nucleophilic activation of the asparagine beta-carboxamide moiety being the underlying chemical mechanism for OST-catalyzed glycosylation of peptides.